Abstract
ting robust identification of a baggage-owner while minimising false positives.
39
The approach taken advances the state of the art in abandoned bag detec-
40
tion by introducing the concept of ownership and combines it with automatic 41 understanding of social groups to infer abandonment. To achieve the goal, a 42 framework (see Figure 1 ) has been developed consisting of a complete four-
43
fold process, detection -tracking -situation analysis -threat assessment.
44
This paper is divided as follows. Firstly, in Section 2 related research is de- 
Object Detection and Tracking

158
The framework, shown in Figure 1, 
Person Detection
173
Person detection is based on the homography based multi-camera ap- For a given location (x, y) in the Synergy map (which corresponds to a 183 small rectangular region on the ground plane), the value S(x, y) accumulating 184 the evidence of a person's presence can be calculated as: Bounding boxes resulting from detections without (c) and with (d) ghost prediction and suppression, for the same frame of video. |I| i∈I
where I is the set of images into which the cuboid can be visibly projected, the elements inside the brackets.
339
• Rules, which are employed to infer new facts from existing ones.
340
Given these elements, the threat assessment proceeds in two steps: 341 1. Tracking and detection data are converted into a set of facts; 342 2. A set of pre-defined rules is invoked to infer additional facts.
343
The position of an object in each frame is represented by a unique ID for record the class of each object independently of the 'track' facts.
355
The ownership of bags is inferred next by a set of Prolog rules that embody 
attended(B, T) :-class(P, person), nearby(P,T,B,T,2).
363
Here the rule states that a bag is attended at time T (shown on the left 
attended(B,T) :-owner(P,B), nearby(P,T,B,T,2), !.
371
attended(B,T) :-
\+owner( ,B), track(P,person, , ,T), nearby(P,T,B,T,2).
373
attended(B,T) :-owner(P,B), knows(P,Q), nearby(Q,T,B,T,2), !.
knows(P,Q) :-group(P,G),group(Q,G).
375
The first rule states that a bag B is attended at time T if there is an 376 owner P for the bag and this person is nearby. The second rule invokes the 377 baseline notion of being attended when there is no owner -the meaning of
378
'\+' before the owner predicate means that this isn't present in the database.
379
The third rule states that a bag is attended (at time T) if there is a second Prolog that require care -for example the use of the cut ('!') in two of the 400 rules above is necessary to avoid the same alarm being raised multiple times. doned bag scenario at a train station. All four camera views in the dataset 408 were used in turn for the first four sequences used (PETS-S1-1, PETS-409 S1-2, PETS-S1-3 and PETS-S1-4), and camera view 3 used only for the 
Preliminary experiments on PETS2006 data
432
In the first experiments, the baseline functionality of (PETS2006) was 433 implemented and evaluated. These experiments were carried out using an 434 earlier version of the threat assessment logic implemented in C++. This was 435 subsequently re-implemented in Prolog as part of the real-time system. To 436 achieve this, the Prolog is queried for an alarm on every frame, based on 437 
440
For the threat assessment to be correct, the system is required to raise 
446
Alarms were raised correctly on all tested sequences except PETS-S4-3 and 
465
The aggregate results across all SUBITO sequences are shown in Table 1 , once. In general, there were few instances of this occurring in the experiment.
479
Within group. This is illustrated in Figure 6 showing a set of frames from SUBITO 
